Role of region-distinctive expression of Rac1 in regulating fibronectin arrangement during palatal shelf elevation.
Palatal shelf elevation is a crucial process in palate development, with the contribution of various factors. Disturbances in any factor during this process result in cleft palate. Prior to palatal shelf elevation starting from embryonic day 12.5, the Rac1 expression level in the bend region of the mid-palatal shelf progressively increases and the cell densities in the bend and groove regions gradually become higher than those in the middle region. The comparative decrease of cell density in the middle region is correlated with a gradual alteration of the arrangement of fibronectin (FN) fibers, whereas the bend and groove regions with higher cell densities maintain ring-like FN arrangements. Rac1 overexpression alters the fibrillar FN arrangement in the middle region to the ring-like arrangement by increasing cell density. This alteration is sufficient to induce the failure of palatal shelf elevation, ultimately leading to cleft palate. Furthermore, the inhibition of FN delays palatal shelf elevation. Thus, the spatiotemporal expression of Rac1 plays an impressive role in palatal shelf elevation by regulating FN arrangement within the palatal shelf.